The antiferromagnetic pyrochlores exhibit a high degree of frustration, resulting in a continuously disordered ground state. Neutron powder difFraction experiments have detected magnetic scattering similar in form to a liquid structure factor. We present a single crystal neutron scattering study of the pyrochlore CsNiCrF6 and quantify the anisotropy of the scattering. Using these data, we show that there are strong correlations between nearest-neighbor spins, and no significant longer correlations.
This provides clear evidence for the liquidlike nature of the pyrochlore magnetic structure.
PACS numbers: 75.50.Lk, 75.25.+z, 75.40.Gb Frustrated magnetic systems exhibit many phenomena resulting from strongly competing interactions such as spin-glass behavior, noncollinear and incommensurate ordering, and unusual critical properties. Recent theoretical and experimental work has focused on frustration in two-dimensional systems such as the triangular-lattice antiferromagnets (including the kagome lattice), and in three dimensions the pyrochlores.
In the pyrochlore structure, the magnetic ions sit at the corners of a framework of corner-sharing tetrahedra (shown schematically in Fig. 1 Extending the analogy with a classical fluid, we might expect the coherent scattering cross section, S(Q), from a spin liquid to be rather different from that of a paramagnet, and to contain maxima and minima like a liquid structure factor. This reveals the presence of clusters with a finite correlation length. Neutron powder diffraction experiments have confirmed this assumption for many pyrochlores [5 -8] , as well as other compounds such as the kagome lattice system SrCrs Ga4+~0is [9] . However In the rare earth pyrochlores such as Tb2MozOq [7] , there is no positional disorder, and the inherent frustration is purely geometrical in origin. However, in the fluoride pyrochlores the positional disorder of the magnetic ions further inhibits the development of ordered magnetic correlations. We expect, therefore, that the ground state of our CsNiCrFs crystal is highly frustrated and represents a good example for spin-liquid behavior, which our experiments confirm.
Our measurements were performed using the C5 DU-ALSPEC and E3 triple-axis neutron spectrometers at the NRU reactor at Chalk River Laboratories. Both spectrometers were operated in the two-axis configuration, with a pyrolytic graphite (002) monochromator providing neutrons of wavelength 2.37 A. The collimation both before and after the sample was set to be 0.6', and a pyrolytic graphite filter was placed in the scattered beam to reduce spurious and thermal diffuse nuclear scattering, while leaving the essentially quasielastic magnetic scattering [7] unaffected. Two sets of sample measurement were made: one preliminary study at temperatures of 4, 30, 50, 70, and 90 K to obtain the approximate temperature dependence of the scattering, and the other, more detailed study at 12 and 150 K.
In each case, the crystal was mounted with the [ Fig. 1(b) . Difference spectra were made by subtracting the high temperature from the low temperature scans. In this way, we were able to extract the coherent magnetic scattering, although this resulted in negative relative scattering [8] . Therefore, in order to facilitate comparison with our model we added a constant to the data, so that the coherent S(Q) is zero at Q = 0.
Disuse scattering was observed to develop continuously below 30 K, and was strongest around the [110] zone. We show this development in Fig. 2 This overall behavior may be understood as a result of the intriguing phenomenon of order by disorder [3] . Henley [13] has shown that the frustrated face-centered-cubic antiferromagnets prefer to order into collinear structures at finite temperatures. This is because the entropy favors the ground state with the greatest density of low-energy excitations, which in these cases is an ordered collinear structure. Hence, for finite temperatures we might expect that the pyrochlore lattice will choose a collinear structure. This may not necessarily be a long-range ordered structure, but simply a tendency for the essentially dynamic short-range order to average out to this [14] . However, it is safe to conclude that the resulting balance between entropy considerations, the frustrated exchange interactions, and crystalline anisotropy is sufficiently difFerent in CsNiCrFs from those in CsMnFeFs and CsNiFeFs to result in a difFerent short-range ordered scheme. In our case it appears to choose the expected collinear structure from the continuously degenerate ground state, albeit on an extremely short length scale.
In 
